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(54) SOUD SPONTANEOUS UGHT EMITTING DISPLAY EQUIPMENT AND ITS 
MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method that 
can manufacture at low cost while providing the solid 
spontaneous light emitting display equipment of high 
luminosity, high efficiency, high reliability, and a thin 
shape. 

SOLUTION: It has a light emitting thin film laminated or 
mixed with the insulated tunic crystal fine particles 5 of 
nm size and the phosphor fine particles 7 of nm size, and 
a light emitting part which consists of a lower electrode 
and a transparent upper electrode, which sandwich the 
light emitting thin film. The electrons 9 poured in from 
the lower electrode are accelerated inside of the 
insulated tunic crystal particle layer 6. without receiving 
dispersion according to the phonon to become high 
energy trajectory electrons, and generate excitons 13 by 
carrying out the collision excitation to the phosphor fine 
particles 7. Since the phosphor fine particles 7 are nm 
size, the concentration of the excitons becomes high, 
then the luminescence intensity by disappearance of the 
excitons becomes large. 
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(54) [mm(D^m mi*^^m^m^s^WiRxj^'e<Dmm:&m 



(57) [S^] 

[KS] i^ffs. i^s[>^> ifi^mmcomi^ 
cp*^®] nin-y->f :X(Dmm^i^^&mu^ 5 t n 




RSWP 



(b) 
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1 

So 

[if 2 ] H(i8B n m-tt-r x(Dimwimm^m.m.^ 
D X Htif3«eitMtt±f3 s i mm^mu^cDmm^ 

adnmff^OS iOa JKT-feSClt&iNfaitii-rSx w 
[W33?«5] HutBnm-9-'i'XcDm^«;0SJ|Si^(i> Yi- 

[ffjRJl 7 ] Hyi3±gi5a;@i:TfH5«®AJ-^ h U i^;^ 

[if ^ 8 ] M^mmiim^muifi-^ hv^y^ xwm 
s^x^j'© K >mmifi±$am^muizis^^^ns ±§3 

im^m 9 ] s i *fx$^^» LT^p^(cv?:stit 
s^tftmm.(Dmm:^^o so 
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[if*«l 0] nm ii-y XCO^immm 

^±icmm^imf^mmmi^ tm^i^m-U"? i: ^ ^ s ?s 

[If ^« 12] HuS3 n mlt-r X®i^1S)^ifgSSS!ia? 
tt. nm1t^X©*aS!i*;*fc{i^)S©*iKH^eS!K?i:^ 

^«cii:^!|t«Si;-r§s IfsRJSl OSfctt 1 l{c§3«© 

[t»^lM13] mIfBnm-9-^-X©*i^^S$ifei^{i. K 

»3 > mf&ii&mm^±m s i ^ifgaesiia^ ©s® 

lisRiS 1 2 tCBBtt©H<*:g^^^S©^3i:5^, 
[if «ia 1 4 ] BulBn m-tJ-^r X©m)te<*«J|S?(i^ ^ 

-?fe*-r€.^aji[{*;|S![m?T-fe§cii:^iHfmi:t-S. if* 
^ 1 0 ^fett 1 1 fcf3«©Stt:g|§7t^M©M3t;5^o 
[sf5l<lll5] HijgBnmit'f X©ffi:)fci*;SaM?tt^ K 

<5'-^£Wt-SCii:<£#^i:t-5> If^^l 0*&f41 1 

immm 16] HuBBnm-y-'f X(Dm^i^mML^it. % 

T-fe5^i:&#SSci:^5. If5l?«l 4*fc(il 5K:|B« 
© ^>t^g©«3i:5^o 

[^Ra©fP«B*i{iB§] 

[0 0 0 1] 

^ o 

[0 0 0 2] 

e©W^M^*5^^{c^f'5:fc>^^TV^S, t«*©HI*;g« 
^^^SBtJix EL (Electro Lumine 
scence) Wi^mmt^ib^o ELft^s^tttt, 
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JU^-iz ^iiT- 1 S c i: *s!|t^T-ife S . 
[0 0 0 3] 

©liSmi^ (~1 0^ V/cmJil±) 

^5fe^-B-:5«^^Bi:LT{i. ffeCs FED (F i e 1 
d Emission Device) IfeS^^SA^fe 

^ o 

[0 0 0 4] ±iBiSM5^^^s ^mmit. '^^(DUm^ 

[0 0 0 5] 

bfe«^gp?£*U ±gP«®fcTg|5a;figi:©ra»::KiS* 

©M^Stj^i^B^SSsia^^Ji, nm-y-'rX©4^««:^fc(±^ 
ia©#iiS^?S!|S^i:x *)iS^S»!|S?©«®^&®anmJP 

ifiSSm)K?{iv Ktt^fc(i^i^i^K-Xnm-9--l'X©S 

i *igs«»!is;[^^T-fe ?) ^ mmmi s i mraesita^©* 

a<£a3nmP^©S iOz MTfeS. ^ts ^ftb< 
(i. nmlt-f X©m>fei*fll!!tM?{±. m^A^fe Rl^i^fcM 
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— SrWbTV^Tfe il^o Sfcs BiJi3nm-f 'rX©^^i* 
*^#:|«iS^^-e o T * J; V>. 

[0 0 0 6] ±t3«^t y^m.mh±^mmi:i 
eriin$nfeSKtt^*^M^'©nm+)-'f xmmmmm 

mx^tirzm=^'tmmm(Dm^icj:^xi«iM^ti. mm 

10 m^h>^>) ></sfc{iitnih>^'; >^^bT®3ab. 

nmf'rX®*i^^gS!ia?^:7^y >fc iSfcSLSrSIt 
■5 d i:?5: < jlM-T (^Jx.«^*M 2000-15144 

ft bnmtt'l'XC^^ftMM^lcSgl-r?.. S^©ili& 
^finmit'f XT-feS©TN yKiSv^tc nm 

20 +>-'f x©^M{cfflu.ii«)p>ti5*»e>s*ia)e^®ae*s 

m^i^nu^ifih'-^-ttziiiTi^-ky^-, 

H:^-:Rt>-7'<5'-bX;$'-&«b-CV^SJ®^{C 
0:> ^JEiEbfca^i:;}^-;!/;?)^^:^-*^^^^^-!:^^ 
— ^ lKv>{i. K^— ^tKT'^^-feX^— $::^>bT*l^i&S 
^^?i5J5E-r?.o m7fci*0^![S^«inm1f'f XT-fe2.©T-v 

s*»?>. m«#ii!ie^©?e«*sigs$»j^ mi^i!ije?©f^M 
m^^:t>ifi^sizmm^ttxm^^mifi:Ki<i3i?>o 

A^oSlJ@^^iSAS]«^^©T•*^St)*A5^<. A^oiW^KAs 
[0 0 0 7] *^fl^oai*S^Jfc«S"NSB<i. ± 

40 simMt-fmmmiKD^msn^^mmiivxmn'rv') 
m^m. Mmm. mm. A^ofiffii4®igt%, b^^^s 

BS«tt^SCli:As-r-§5o 

[0 0 0 8] i^ibiz. ^^BMomi^^^^mmmmiii. 

^itMiUtm^miSiffi-^ h U >;'<5'XttSffi(c?BfiK$n^ 

h ft ^iBif^ t (D^m^^iz mm h ^ > i^x ^ AS 
Bisons mmv^>i^7.^(D^-hmMifiM^w.miz 

50 izmm^ti. mmmmt.±mmmtx-m^mmt^i^n:^ 
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> 5^ ;^ ^ {c J; 5 T 7^ -f >^iglt;-r S ;i i: * It^S i: b T V ^ 

r:>mibx^^mm(Dm^m^mw^mm'i-^ ci t 

^ o 

[0 0 0 9] ^mmoDmi^^^t^mm(Dmm:^ 
mt. Si Ha is:^^m^m[^x^mi^'smi^m(onm 
tn" xcD s i s^mmm^^p^^m b, s i ^ifsnssia? 

Sr^Jgttffi©*^ O2 :«f>^#H^4'tCiSigbTS i#iSsg 10 
Bl6aM^®^a^nmff^©S iOz Mt-^af SCi: 
^If^iibTV^S. C©«J5KtCctn{Ss Si^JS^SftM 

^ifi^mi^wM^mx'^m^ti?>iii^f>. 

e.> S i^ifgffigS)|a^|Bl±As^MbTijS^bTb*ac 
[0 0 10] ±fB::^SK:f^iT^ nm+H'X©^i^^M 

«{3^A>u ^ti^n©S!«{^a«*««bT§is±{f 20 

X. mR±izmmmm^^mn=]'mtmyti^mn'i'mt: 
mm-r^::tX'mm^m^mm^mmi-^:Ltifix§ 

x^\§±i-f^:itizx<y. mm^m^^mML^m±izm. 

T-±i3xs?&j|g oii-r i: ic i 5 , mm<Dmm<D^^ 
^titz^^mmii^m^n^o z.(D:^miz^tm. mM^ 

CO 0 1 1] Sfc. *^B^©H^*:S^^^g®Mjt;5& 
tt. nm-y-'f X©«filSSMiSffiM!ia?i:ninit-<X®m 

3fcf*;«!t!isi^i:^ft®®^iKic^*^b. mmizmm^mm 40 

bT§l§±(fT. a«±{Cnin1t'f X©|gi^M«S)iSS 
S^i^S^ i: nm-tJ-^' X©^3fc<*SSilS^ i:®S^Ji Sr««■r 
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t^r. misbxis,z3 7,hx-mmx-^^o 

[001 2 ] * b < tt. mJlBnmlt^ X<Dmm^m^^ 
^SgtlS^tt. Ktt^fett^M^K-Xnmit-rXWS i 

#^s0SS?T-fe . mmmt s i #^ffigS)ia?©^H 
f^'y Y^'^^:>y:^^)\'^—-^m^^^mw-m.m.^x-&-o 

X^^y^^o t.tzxi.m^'i X(DmtftWWA^h±. 

*bTV^T^><tV^„ $e>{C, nm1f X©m^^*:M!ia^ 
^^il?Sfeii^5fcll^^-l';t>^K-Xbfe*z»**: 

[0 0 13] 

^^mi^xmrnizmBM-r^o j&^bN wT©El®{c*5v^T 

^fflbTittB^^So 01{±*^ia©@*|i:g^?fc«5^^B 
o^5tegP©«lJ5KS^-r«5«WraiaT-afeS. 01 (a) 

izmmi-^mm.^m-rmx^>3. mi (b) ji, Mi^-m 

m-t^mm^^--rmx$>i). mi (c) a. left^jsi^ 
i: my6i$.mn7- tt-^ta^ ig^ji $r « « s ^ 

«i 2 trs^imm 2 t^jg bfe^^t^i^ 3 t^^mm 3 ± 

[0 0 1 4] ^*»M3(i. HI (.a) (om-^s mmw. 

^mm.=^ 7 iyibi3i^,^^w-w&.i'm s t ^mm i^xm 

m^nx^^^o *fes mi (b) ©«-gr. ^^nms 

(ix *fe^ScMJSSSS)|Si?Ji©-«*^5>fiK5i^iiiMMiKffi 
6 i:m*t*eS)(a^^®©-JiA>e.fig-Sffi:)fe<*gSifa 
^J18i:?&35ES{C-Br3o«jib-C«^$nTV^So $ 

01 (c) ©«^. ^iftmmsit. mmw.m^m 
mw.^ 5 i: m^i=^mm.^ 7 i: a^?!^ b tji b t « 

fig^^^TV^So TSSPSffi 2 tt. 0«;tKnMli5a!it«*S i 
a«2T'fe?). ±gi5«®4(i, *mi4*«bA>OpJ^S^ 

[0 0 1 5] 02 tt. *^B^©@**:g^^*^sSa©i!l 
i^mm^WLBMir:&rzlsb<DmAmX'ii>f). 02 (a) 
iSaMJgH^SSe^iB^t6:*;bT^b. 0 2 (b) ttm^fe 
^*^fe^l■^^£;^bT^^bTV^?>„ 02 (a) 

T, i^^feM^ga^m^a?e6««eii^i!!cMiSB^^«^&i^5As 
sv^{c?gtia?ubT«J«$^^T43»). ci©0{i> mm^ 
mm^mmm^5^. nm+>-'rx©s i^issssm^s a 

i:S i#iSsgffiS^i«t^ 5 a.(DmM^W.O nmiP^CS i O 
2 M5b^:T■«figbfe^J5:^^bTV^-5. ftSW'Sfi^'JT- 
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{±, S 5 aCDS(i7nmT-fe»J. SiO 

2 M5 b®JP$tt3 nmffe?)., 12 2 (b) t*5V>T. 

[0 0 16] iietC. :^*a5©^*/*::::XA^COV^-^:|{^ 

nfe«^^9H:. S i O2 KSbt^Jp^tlTV^-smift: 
J;oTSDa^tl> S i O3 JK5 b©S^AS»V>fflfs h 

5 b Sail-r S i ^iK^SKJta? 5 a ff ii, S 
ia»:c^;i/ds:-S:$^aci:;&< Silt-So 0 2 (a) 

S3ijat-s«{cs i 02 jgs bT-iPSs Rvs ±m^m 
^ fij® bffi^ ^ -a- -2. CD fc +^tiimm^ ^jv^-^ 

Mff S i O 2 ScM S i 6 ^ tH*f t" 

[0 0 17] E12 (b) C^N-TiaJCv ffi3fe^*SS»^7 
bffi^ ^ -B- ® t +^;&aH!;i^;i/ Jf:- 4 
ailf Ufc«^ 9 H:, n Xom^f*:|IS)(a^ 7 
U «g§I(J^{zJ:oT^^<*!»!|Si?7©eaSt^{cS^l 

IS, j5Uf{ffiS?^{c;^-;H 2S:5EjgE-r5. 3^5. © 
a? 1 1 1 2 {±SV^©«<^{ca-:3 < ^ — d >:4^ 

7^>5^^;i/tcfcoTg*i!F®^l 3SJI5fiEt-i.. :iti^ 

?^gs*5Ji>^t-s. galar®?ss*s;»c?v^®■c^ as 

U^^l 3®?i»c{;|ioT^^1-S^5te^fi*sti;^-r 
i>. esi!ijg^j^^;i'^-(i«fr®*zii*;JSS®^N-> K 

n S Sfli VAtv««fe3&s, G a A s SfflV^i^^^^feAs^^fc 
[0 0 18] ;i®J:atc. *«B^{cJ;nK. 

^fc, fi!;®?^g]gAs^gtt)TSv^®■r% i^J^^^^S 
ST-m^9*S7*>' >t J;StfeSLS§{t'S:VN®T% 

feMi^B^^lS!l4^5®^«^s«*s^l^(c<v^o eseoT. ^ 
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[0 0 19] ^^^g^iiia? 7{C K:^— 

3AS5fej5S;^nS. K:^— SVT^HrX^J'— ASK— 

■rmif^i&^? 1 sAs^jsic^ni). ;ifflS-&{c<&«? i i 

i:Jtx-;H 2(im^1*e«J|Si?7|*|. ■r^et)*.nm-9--i'X 
®ffiF^ t: ffl ca» e. n 5 ® T- — D >fflSftffl < , 

10 «i^®);e?l 3®3fefig«i^Asti;^b. mMBU^^SJSA^ 

tf;*;-rso ci®cfcatmif^a^-?S]KAS;*;gv^®-rN m 

ISae^ 1 3®?iiffit3#-3T^5fe-r.5^^^a*sJf;*:-r 
5. ^fcs ClOil-^lCtt, H:^— kr^5^-lrX^— ®:n:?i 
;u^-ipffi®gii^tc)^;ufc^^?SftASf#f>nSo 

u4 K-x-mii#e®^^>!)Sff ?>ns. 

[0 0 2 0] Sfc, m3te«:SSJ|S^7{C^>fcM^$fctt« 

^feg^-f 3l->S K-Xbfe:N^ai|^*?S«^?SMfflt-n«. 

20 ^i@b, ^^/S?*fcH:^3fc|jS?'f:t>®®jBtt^A» 

e>*^®(cs»t-5 5 }c4t^®«?«®m^?&^^-r 

[0 0 2 1] t>l±®J;d{^s *l§H^{cj;nJS1ii»T?A2^ 

x-m^imm-t^ c iiA^t-^ 5®-c% it^t*:MM^=^®>'^ 

mm^ZnS^m^^tiif.^ ZnS®y^> K:^-\'>>Xai^ 
;i/:^r-*s3. 7 eVg«f&5®-r-, ii8«}4VaS®EpJP 

ms.x-%^^-^^^itt^-^mx-$)^o m-ox. mi 
(b) (c) (Dmmx'iiMmmx-^^^'&^zi^ifi 

[0 0 2 21 »:JC. ^M^hU^XfEi&tJ;^*^^® 

x|gi^Jt:J;s*^B^®@^@^>te«^Sg®«fi£^£5^^■r 
*®T% 03 (a) H:»f®0s 0 3 (b) {tW-M^Xib 

40 i.. mi^Bm^mmmms oh:, a*s3 1 aifi3 i 

X SfiScf J; o {cJKfiK bfc«S^®Sv^{c w^x h 5 -f X 

B^®IT0mT-J1^fiK$nTV^S. TgPS® 2 i:±g|5S1S 

4 ®3Siigp^sifflfgfc b> «a®Taj«@ 2 tmm<D± 

a5lill4®rt}fpf>{i^®-«fi$:M*Kb. TgCS112i:± 
a5«11 4 ® fc SEE S ffiip-r ?. c i: t: J; o T {i ic® fifg 

50 (Dmm^^^^-^^o z.<Dj^oK\yXs m^. mmm^ 
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[0 0 2 3] itet. Ti^y"^ ::nimicj:.^y^^m(Dmf^ 
^m^m.mmm.^mmTZo ei4(±. t^t^-^ 

J: 5 *^B^® S ^^«5"N^g©1»JSK 4 ^ -r © T% 
114 (a) {iWSEx III4 (b) tt^anlT-fe?., *^ 
^©H^t:g«^*S^^^M4 oa. a«3 l±t:fl^fiEUfc 
^S^cD5v^^c:^^f^::^ rttcD^aEiEII4 1 i:. ^ 10 
«ffi«|4 1 Srff$fi)4bfea«3 1 ±t«/l Ufe^ 1 CD^ii: 
«4 2i:. ^l©«fei^J14 2±tc^*iBi^4 1 i:ia3Jx' 

^-f rtt©ffi^Ei^4 3 «^iBi^4 3 ^m^i^r^m 
1 (ommm 4 2 ±fc«s ut^ 2 4 4 i:. ^2 
©i^igiii 4 4±tc?gj^bipo^ h >; ^^^^j^T&m^mm 

m\.rzmw.m±ii.^momm^ji±n^mm4t. 

V>5o 20 
[0 0 2 4] ^«Ei^4 1±(D^ V •;^:^2:£^{C(i. » 

l^h^>i^^<$'©'y-hS114 6*s^l®il6i^ll4 2 4^ 

t|§WUTlS:t:J-e>nT*5f)^ ^l®)^iii»4 2±©y- 
^ ttfil 4 6 fC^lRl-r S (SMfcSSM b ^ > ^ ® ^ ^ ^ 

;U4 7*sa5tte.nT*3»)s '^^'^)U4^<D—m±YV■^ 

i^mm4 8^in-hxm^mu4 3izmm^ti. ^^^ju 

4 7 (Dmmtv—7.mm4 9 ^ifi-{yxmmmm4 5ic^ 

^*tiTV>So «IS®**BEi^4 1 i:1g|S©{S-^iB^4 

^^xiiM(Dmmm.m4 5 i:±gBSii4fc©p^tsEE*5 30 
^*o3^n. ^^mm3(Dmmmm4 5izMmT^^^ifi 

bTV^Stli^S^lh off bTV^5W^a:1S©SJEJtS: 

[0 0 2 5] *^B^®@^^:g^>fe*^^saffl^^t 

:^&^m.m-t^. S&tolc. S i#*gB^0S^S?i:S i O2 
KA^ ?> 55; 5i^iii1&M#I^SM!ia?©^ii;^iS?&aJ£B^-r 
So HSJi. *^B^©Si02 %!tJ»S i^S^SSSJiS^© 
M3i;?S^iJiB^-rsillT-feSo ll^c^5^,^T^ 
0{±. S i ^l^^gSs&^^fRgP 5 It, S i O2 

A^5>SiH<, ('>^>) :*f;^5 4§jiSA$-f±x S i 

5 4 ©^^(StajsfciSo s i ^^^?gte?^fiKgi5 5 1 

T- S i :ff^5 4 ^m-^^M b, SSP^lcrfiSbfctt^© 50 
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nmlt-f X©S i#i|gSeS!ia?5 a^^fefig-rSo :^J5Kb 
S i #i^ga^M!ia? 5 a t,t%it(Dm.ti. •T'&fc *.Sitm 
(dioT, *fett«;'j{c<i;oTS i O2 ^MJKMgBS 2 

tciBin^n. s i 02 mmm&i5 2izmx-r^mmis 
x5 5{r j:oT^w{;Y¥is*t^©s imf^mmM^s a 

0^®{3nmiP$©S i O2 MM5 bA5JBfig$^X-5)» C 

©i-stcbTffMbfeSiOa ^ms imm^Bm.m=f-5 

^^»Sfetifi:t)tc:<J:o-ctilP5 e-sfflSiiu, iKft 

ti}^tj:<^ m^iz^mi^tzs io^ m^s imf^MiA 

[0 0 2 6] mz. m.mmmmm^mm.'i&^R-c^mifti^m. 
ni'^ms.±izmm i.xm^mm^B0ZT^:^m^mm 
t^o me it. ^^BMiDm^mmm^m.m.'^Rv'm^ 

S*^bfeSi«6 1 ff^tc. TgP«®2^fc{iil^Sfii4 5 
:£JK^bfca«g6 2§§«U *«6 2$:§|t±tfoo 
fei.tt«^^b■CV^5o ^J^6 1 

m^s^tz itmMtm.m.'?- 7 t- 5 sssa^ e 3 

6 i©^ffl§i;tj, m^i^e 3(Dmm.6 2^(Dmm^^)i' 

sts 6 2 b. ^©i^s. mK6 2 ±izitm.m=?- e 
3Ass^,^^csBtciE^Jbfe^^!e^6 3-»*^e>'&sj«iis;t^ 
me 4tfimm^ti^o atse 2©g«i:^ig^±(f^Mf) 

il-rcii:{c:j:oTs < »3ilbllIISt9'0«SJia^JS6 4^5 

[0 0 2 7] lai (a) i3?sbfc«^©^ite#M3^B 
fig-rSJ^-^tt. i^i»MM^iSSH^gS^?5i:ie7te»SS)|S^^ 

7 i:?£m©^SEti:*»U -;^©^ia5-e±l3x@?&i^ 
fJigbtm^OM/Ptc^llb. ft:5©^^T-±H3 

:r.mt:m*)Mvxmm(Dmmizmmvxmsz^^o mi 
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